Characterization of the beta-adrenergic receptors of hamster white fat cells. Evidence against an important role for the alpha 2-receptor subtype in the adrenergic control of lipolysis.
The binding characteristics of the beta-adrenergic antagonist, [3H]dihydroalprenolol, to hamster white adipocyte membranes were studied. This binding occurred at two classes of sites, one having high affinity (Kd = 1.6 +/- 1.3 nM) but low capacity (32 +/- 17 fmol/mg membrane protein) and one having low affinity but high binding capacity. While the binding at the high-affinity sites was competitively and stereoselectively displaced by both beta-antagonists and beta-agonists, competition at the low-affinity sites occurred only with beta-antagonists and was non-stereoselective. Thus, the beta-agonist (-)-isoproterenol was further used to define nonspecific binding. Under these conditions, saturation studies showed a single class of high-affinity (Kd = 1.6 +/- 0.5 nM) binding sites with a binding capacity of 53 +/- 13 fmol/mg membrane protein (corresponding to 4000 +/- 980 sites per cell), and independent kinetic analysis provided a Kd value of 1.9 nM. Competition experiments showed that these binding sites had the characteristics of a beta 1-receptor subtype, yielding Kd values in good agreement with the Kact and the Ki values found for agonist-stimulation and for antagonist-inhibition of adenylate cyclase in membranes and of cyclic AMP accumulation and lipolysis in intact cells. Furthermore, the ability of beta-agonists to compete with this binding was severely depressed by p[NH]ppG. These results thus support the contention that the specific [3H]dihydroalprenolol binding sites defined as the binding displaceable by (-)-isoproterenol represent the physiologically relevant beta-adrenergic receptors of hamster white adipocytes. Finally, studies of the lipolytic response of these cells to (-)-norepinephrine showed that the inhibitory effect of the alpha 2-component of this catecholamine was apparent only when the effects of endogenous adenosine were suppressed, a result which argues against an important regulatory role for the alpha 2-receptors in the adrenergic control of lipolysis in hamster white adipocytes.